Immobilization of lipase from Pseudomonas fluorescens on glyoxyl-octyl-agarose beads: Improved stability and reusability.
The lipase from Pseudomonas fluorescens (PFL) has been immobilized on glyoxyl-octyl agarose and compared to the enzyme immobilized on octyl-agarose. Thus, PFL was immobilized at pH 7 on glyoxyl-octyl support via lipase interfacial activation and later incubated at pH 10.5 for 20 h before reduction to get some enzyme-support covalent bonds. This permitted for 70% of the enzyme molecules to become covalently attached to the support. This biocatalyst was slightly more stable than the octyl-PFL at pH 5, 7 and 9, or in the presence of some organic solvents (stabilization factor no higher than 2). The presence of phosphate anions produced enzyme destabilization, partially prevented by the immobilization on glyoxyl-octyl (stabilization factor became 4). In contrast, the presence of calcium cations promoted a great PFLstabilization, higher in the case of the glyoxyl-octyl preparation (that remained 100% active when the octyl-PFL preparations had lost 20% of the activity). However, it is in the operational stability where the new biocatalyst showed the advantages: in the hydrolysis of 1 M triacetin in 60% 1.4 dioxane, the octyl biocatalyst released >60% of the enzyme in the first cycle, while the covalently attached enzyme retained its full activity after 5 reaction cycles.